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A REVIEW OF CALIFORNIA ENTANGLING NET FISHERIES,
1981-1986

SAMUEL F. HERRICE, JR. AND DOYLE HANAN

I. INTRODUCTION

During the Jlate 1970's and early 1980's the use of
entangling nets in coastal California waters teo harvest a number
of oceanic and near-shore species expanded rapidly. However,
development of the California entangling net fisheries has mat
with =stiff opposition and public pressure from wide-ranging
marine resource interest groups seeking limits or a complete ban
on the use of entangling nets. Issues dealing with interactions
betwean other commercial and recreational fisheries, as well as
conservation and threats to protected species have become hotly
debated.

In response to the issues ralised over the use of entangling
nets, the state of California has established a number of
regqulations that directly affect entangling gear fisheries in its
coastal waters. These regqulations pertain to the configuration
and deployment of the gear itself as well as to the number of
fisherman who can legally fish entangling nets. Additionally,
entangling net fisheries off California are indirectly affected
by the federally enacted Marine Mammal Frotection Act of 1972
{16 U.S5.C. == 1513, et seq.) which imposes a moraterium on the
taking of marine mammals except by federal permit, and the
Migratory Bird Treaty Act (16 U.S5.C. B8 703=711) which prohibits
the taking or killing of migratory birds by any means unless
authorized by regulation.

This paper provides background information on the operations
and state management of the major entangling net fisheries
occurring off California. It then reviews the size and
composition of landings by entangling nets in California from
1981 through 1986. Emphasis is on the magnitude and diversity of
entangling net landings vis a vis landings by other commercial
and recreational fisheries. The incidence of marine mammal
mortality due to entang.ing net fishing operations 1is also
investigated. Special attention is given to vessels that
participate in the drift gill net fishery with regard to their
altarnative fisheries activities and opportunities. The final
section offers a summary and some observations concerning current
difficulties and future directions of California entangling net
fisheries.



IT. BACKGROUND

A. Entanglement Net Types

The cCalifornia Department of Fish and Game (CDFG) includes
three specific nets within the entangling net category: set gill
nets, trammel nets, and drift gill nets. Both the set gill nets
and trammel nets (referred to collectively as set nets) are
anchored at sach end to the ocean floor and consist of wvertical
walls of webbing stretched between a weighted leadline, Fhat
pulls the gear towards the ocean floor, and a buoyant cork 11;&,
which 1lifts the net towards the surface, forming a fence-like
barrier that catches fish swimming on or near the ocean bottom.

Set gill nets are made of one wall of webbing stretched
tautly, with wvery little slack. They are designed to catch a
particular size of fish that starts to swim through a mesh of the
net but because the girth of the fish is larger than the opening
it cannot pass through and if it tries to back ocut, its gills
catch on the netting. The fish is thus caught or "gilled."

Trammel nets are constructed of three walls of webbing
suspended between the same cork and lead lines. The loosely hung
inner panel is made of a smaller mesh than the tautly hung outer
panals, so that fish passing through carry socme of the center net
through the coarser opposite net and become entangled. Another
type of trammel net is the suspendered gill net, which is a
single-wall set gill net constructed with wvertical lines (called
suspenders) every few feet that are attached between the lead
line and the cork line. The suspenders decrease the distance from
the lead line to the cork line thereby increasing the wvertical
slack in the net:; thus legally they are considered trammel nets
{California Fish and Game Code, Section B8700).

The drift gill net hangs vertically near the sea surface,
stretched between a cork line at the top and a lead line at the
bottom. It is not anchored, and usually remains attached to the
fishing boat. The net is gathered along the cork line te improve
its entangling characteristics by increasing slack. The entire
net is suspended by floats attached at intervals along the cork
line by extension lines several fathoms in length. As a result,
the top of the net hangs below the surface to the length of the
extension lines (Bedford, 1985).

-

B. Fisherles

Set nets are the dominant gear in several commercial
fisheries off cCalifornia. Important set net fisheries  off
Southern California (Point Conception to the Mexican border)
include a year-round halibut fishery that is most active during
the fall and spring; a fishery for white sea bass that mainly
occurs from mid-June through August (commercial fishing for white
sea bass in California waters is prohibited from aApril 15th



threugh June 15th); and, shark (angel and soupfin) are also
caught vear round off southern Califernia using set net gear.
Yellowtail, white croaker, rogkfish, perch, miscellaneous sharks,
and barracuda are other species targeted by set nets in southern
California waters (Collins, Vojkovich and Reed, 1985; Collins,
Vojkovich, Reed and Heik, 1986).

0ff the central California ceoast (from Peoint Conception
northward) halibut, flounder, sharks, white croaker, and reckfish
are fished by set nets (Wild, 1987; wWild, 19%86; Haugen, nd). Many
of the wvessels will change their target species (halibut,
flounder, or shark) seasonally witheout changing the nets, mesh
sizes, and areas fished. Halibut are taken from May to October,
with the bulk of the catch occurring in the summer; November
through February is when the shark fishery is most active; and,
flounder are targeted during March and April. These three
fisheries range from Monterey Bay north to Bodega Bay. The white
ceroaker fishery takes place year round, ranging f£from San
Franciseo +to Montersey Bay in the south. Rockfish are caught
throughout the year using set nets, all along the central ceast,
but relatively far offshore. There is also, a herring-roe fishery
in San Francisfn and Tomales Bays where the gill net is the
predominant gear”.

The modern California drift gill net fishery developed
during the late 1%70's in the waters surrounding the Channel
Islands between Point Arguelle and 8San Diego, off southern
California. Initially pelagic sharks, primarily common thresher
and bonite, were the targeted species. Since then, the fishery
has developed rapidly and extensively along the coast as far
north as Oregen, and seaward beyond 200 miles. Swordfish, has
overtaken shark in both the guantity and the value of drift gill
net landings, and two additional fish (opah and louvar) have
become important components of the catch

Opposition to the the use of drift gill net gear focuses on
its interaction with other commercial gears and recreational
fisheries, and its threat to marine mammals and seabirds.
Established swordfish harpoon fishermen have voiced fears that
gill net landings would glut the market and drive down ex-vessel
prices to the point where harpooners could no longer compete.
Harpooners have also exprassed cCconcern regarding possible
overfishing of swordfish with the introduction of gill nets,
which unless checked, might lead to serious declines in the
availability of fish. Attention to everfishing is not limited to
swordfish. Biologists point out that most species of shark are
characterized by low rates of reproduction, slow growth, and
relatively late maturity. Therefore, shark populations may be
particularly vulnerable to excessive fishing (Hanan, 1984; Holts,

lpecause of the unigque nature of the herring-roe fishery it 1is
excluded from the analysis herein.



1987). Recreational interests have strongly objected to the
reportad take of striped marlin (commercial fishing for striped
marlin is prohibited in <California) and other gamefish by
gill nets. Sport fishermen have been joined by conservationists
who argue that gill nets are inherently indiscriminant thereby
resulting in a great waste of non-targeted species, and that
marine mammals (seals, sea lions, porpoise and whales) are beling
inadvertently entangled.

Similar to the development of the drift gill net fishery,
the quick growth of the set net fisheries along the central and
southern coasts of California has arcused friction and
controversies between set net fishermen, other commercial
fishermen, recreational fishermen, and conservationists. Mainly
at issue is the widespread mortality of marine mammals and
seabirds inflicted by set nets deployed in nearshore (generally
within three miles of land), shallow waters. The use of set nets
in nearshore areas sometimes conflicts with the operations of
other commercial and recreational fisheries. Prominent in this
regard is the set net take of Dungeness crab, salmon, striped
bass, and sturgeon off central California, as well as a number of
species reserved for recreational fishermen  off southern
California.

C. Management

The state has introduced two types of regulations to deal
with negative aspects of entangling net fisheries: (1) gear
regulations, which affect the design of, or deployment of, the
gear itself, and; (2) a limited entry program which restricts
participation in entangling net fisheries.

Gear regulations, for the most part, address specific
problems or situations. For example, limits on mesh size are in
effect for certain types of entangling nets that are used to
target particular species (there is a 8.0 inch minimum mesh size
for trammel nets used to catch halibut in nearshore southern
California waters; non-trammel halibut set nets in the same area
are not subject to minimum mesh size regulations (Collins,
Vojkovich and Reed, 1985)). Mesh size restrictions are used to
prevent or reduce the capture of under- size fish, and non-target
spacies. Other gear regulations specify conditions of use: how,
where, and when the nets can be used. Time-area closures are
typical in this case, where the intent can be to reduce conflict
with other commercial and recreational fisheries, or to protect
concentrations of marine mammals, or both.

In all, there have been 13 pieces of California legislation
enacted since 1980 that impose some form of gear regulation on
the state's entangling net fisheries. These laws have created a
complex patchwork of time-area closures all along the California
coast. The tenor of entangling net gear legislation reflects a
general policy of identifying and addressing entangling net
problems on a area-by-area, and species-by-species basis.



Participation in California's entangling net fisheries is
controlled through a general, gill/trammel net permit system, and
through fishery specifiec limited entry pregrams. Special,
annually renewable, nen-transferable, revocable permits are
required to cperate in the drift gill net fishery for swordfish
and shark, the central Califernia nearshore gill net and trammel
net fisheries, and the central California experimental drift gill
net swordfish fishery. Because the number of fishery specific
permits is fixed in each case, access to these fisheries is
limited.

special permits for shark drift gill net fishing were
initially issued in 1980 (california Assembly Bill 2564,
Kapilaff, 1980), to persons demonstrating prier shark drift gill
net fishing experience, or to persons who had previously made a
significant financial commitment teo undertake such fishing
activity. Several gear regulations, a logbock requirement, and an
observer program were simultanecusly implemented (Huppert and
odemar, 1986). Concern over excessive effort on the highly
depletable shark resources brought about revisions to the permit
system in 1982 (California Senate Bill 1573, Beverly, 1982). At
that time, a limited entry program for drift gill nets, was put
inta effect, with a target limit of 150 permits”. Also,
additional gear regulations were implementaed, and restrictions
were removed on catches of swordfish by drift gill nets, the
latter giving rise to a directed drift gill net fishery for
ewordfish. Limited entry has since bacome an important component
in an overall drift gill net management regime designed to
protect marine mammals, reduce inter-fishery conflicts, and
prevent the depletion of shark populations.

In 1984, the california State Legislature passed a bill
(califernia genate Bill 2266, Marks, 1984) that required
fishermen to obtain a special permit to use a set gill net or
trammel net in nearshore waters off San Franclsco and other
central california areas (set gill/trammel net fishermen
operating further offshore do not need this permit). This
requirement, together with some time and area closures constitute
a management program designed to reduce gear conflicts with other
fisheries and protect marine mammals and seabirds. currently
there is a target level of 135 permits for the fishery
(california Senate Bill 346, Marks, 1985), and only previous
permit holders who oan demonstrate active Iinvolvement by
satisfying a minimum landings criterion are eligible to renew
(Huppert and Odemar).

EIn 1982 there were more than 200 active permit holders in the

drift gill net fishery for swordfish and shark. Therefore, no
new permits would be issued until the number of active permits
dropped below 150.



There is also a special permit required for participation in
an experimental drift gill net swordfish fishery off central
California. At present 35 permits exist for this fishery. Because
permit holders in the drift gill net fishery for shark and
swordfish off southern California may also fish north of Point
Arguello, teotal participation in the central California fishery
is not limited to 35. However, holders of central California
drift gill net permits are prohibited from fishing for sharks in
the =south. Under current regulatory clrcumstances, when all
drift gill net permit target levels are attained, there could be
a maximum of 185 permittees fishing in the central cCalifornia
fishery, and a maximum of 150 in the fishery south of Point

Arguello.

In addition to the specific permit, each participant in any
one of the aforementicned fisheries or any other entangling net
fishery in state waters must possess a general gill net/trammel
net permit. These annually renewable, non-transferable, revacable
general permits were introduced in 1981 as a means to insure that
only fishermen who were proficient in its use would be permitted
to fish with entangling net gear. Initially there was no limit on
the number of general permits that could be issued, so that the
program was essentially a "qualified entry system" (Huppert and
Odemar) . However, as of 1986, a moratorium on new gensral permits
was established (California Assembly Bill 307, Wright, 1985),
which effectively precludes newcomers from entaring any
entangling fishery at least until the moratorium expires in 13%0.

Entangling net fisheries off California are also affected by
requirements of the Marine Mammal Protection Act, and the
Migratory Bird Treaty Act. Because of the gqualified protection
afforded marine mammals and absolute protection afforded non-game
migratory birds under the respective acts, the State, in
conformance with these acts, has established strict prohibiticns
on the use of set gill nets and trammel nets in certain coastal
waters (California Senate Bill No. 40, Marks, 1987). Theze
prohibitions which came inte effect April 1, 1987, are
specifically designed to protect harbor porpoise and common
murres along California's central-northern coast.

In the next section, annual landings by California
entangling net fisheries from 1981 through 1985 are presented and
compared to landings by other CcCalifornia commercial and
recreational fisheries. Of interest, are discernible trends in
the landings of species that are taken by all fisheries. Also,
the economic importance of the various species comprising annual
entangling mnet landings 1is indicated through their relative
contributions to total ex-vessel revenues.



ITI. ENTANGLING NET LANDINGS

A. All Entangling Net Types

The guantities of different species landed using entangling
nets, and their corresponding monetary values were ocbtained from
California landing receipts which the state uses 1in its
commercial fisheries management and monitoring activities,
Landing receipts record sales information from individual
transagtinns betweaen commarcial fishermen and fish
buyers”, and contain information on the guantity of each
species landed, the species' exvessel price, and the gear that
was used to catch each species.

In this study any landing receipts reporting an entangling
net as the gear used were compiled to obtain annual summaries for
the wvolume and value of landings by gear and species. Figure 1
shows overall landings (all species) by drift gill nets, trammel
and set gill nets from 1981 through 19286. over the 6&-year
period, more than 180 distinct species or species groups were
included in the overall entangling net landings (Tabkle 1.}.
However, B84 percent of the landings, and 94 percent of the total
revenues, on average, were made up of only 12 of these
species/species groups (Table 2). Table 2 also shows that while
the rockfish group consistently accounts for the greatest
percentage of landings over the period, swordfish is responsible
for the largest contribution to total ex-vessel revenues.

Between 1981 and 1984, overall entangling net landings
remained fairly stable, averaging 5,341 tons annually. The sharp
increase in landings that occurred in 1985 (Figure 1) was due to
increased landings of all the majer species, particularly of
rockfish, swordfish, and shark. A decline in landings of all the
major species, except rockfish, contributed to the slight
downturn in 1986 (Figure 2).

Table 3 presents the proportion of annual entangling net
landings of the major species/species groups by each type of
entangling net, and the relative distribution of total (all
species) entangling landings across all net +types. From 1381
through 1983, set gill nets accounted for the greatest proportion
of total entangling net landings, while for the remainder of the
period the bulk of the landings were assigned to the unspecified
entangling net category. Examination of the distributions of
annual landings of the major species/species groups across net
types reveals that in almost every case prior to 1984, set gill
nets contributed the highest proportion of landings by major

3Accass to landings receipts data is accorded WNational Marine
Fisheries Service Personnel through a confidentiality agreement
with the State of california.



spacies/species group. For the rockfish, white croaker, halibut,
and white sea bass this is expected, but it is unusual that the
majority of swordfish, bonite shark, and common thresher shark
landings in 1982 and 1983 were attributed to set gill nets. This
suggests that there may have been a misreporting of gear type on
landings receipts in these years.

Entangling net landings were compared to California landings
for all commercial gears using annual summaries from the PACFIN
research data base (Huppert, Thomson and Iacometti, 1984; Huppert
and TEQmEDn, 19385; Huppert and Thomson, 1986; Korson and Thomson,
1987)°. The annual PACFIN landings summaries were created by
aggregating species intec market categories. Landings from £ish
tickets reporting any of the entangling nets as the gear used
were aggregated in the same way, and presented as percentages of
total reported landings in Table 4. The only market categories
in which entangling nets have made significant contributions to
the total commercial landings over the 1981 to 1985 period, are
halibut, shark, billfish, and eother roundfish (the latter market
category includes white sea bass, white croaker, and opha). More
recently, entangling nets have increased their share of total
landings in the other rockfish, and the ling cod and Pacific
cod market categories. The remaining mnarket categories are
relatively unimportant in terms of the entangling net share.

A comparison of California landings by entangling nets with
catches from California's marine recreaticnal fisheries was done
using results from the U.5. Department of Commerce's annual
Naticonal Marine Recreational Fishery Statistics Survey, of the
Pacific Coast Region for the years 1981 through 1986 (U.S.
Department of Commerce, 1984, 1985, 1%86, 1987). These results
include estimated weights of fish caught by marine recreaticnal
fishermen in California coastal waters. Estimated recreational
catches, by species, were aggregated inte the market categoriss
described above and compared to corresponding landings by
entangling nets and other commercial gears (Table 5) to bettar
understand the relative Iimportance of each category to the
different user groups. Table 5 shows that, relative to the total
estimated catch or reported landings, rockfish is an important
species category for all three user groups. Otherwise, the
relative importance of each species category is fairly distinct
for California recreational, entangling net, and other commercial
fisheries.

Because certain species are reserved exclusively for
recreational use, they will not be reported on landings receipts

“The PACFIN Research pata Base contains fish ticket data for each
commercial landing of fish and vessel characteristics for each
registered fishing vessel in the states of California, Oregon,
and Washington. The data base as of this writing covers the
years 1981 through 1985 (Jacobson and Huppert 1986).



when they are caught using commercial gear because they cannot be
sold commercially. Therefore, for some recreational species there
is an incidental entangling net catch that goes unreported. Thus,
it 1s desirable to have information on the catch cempesition of
entangling net fisheries to further assess possible interactions
between them and recreaticnal fisheries. In this regard, sampling
data gathered by CDFG observers on board vessels participating in
the drift gill net fishery, the southern california nearshore set
net fisheries, and the central California set net fisheries were
aggregated to present observed catch compositions. Table 6
reveals that striped bass, chinook and cohc salmon, and marlin ==
important recreational species -- occur in sample catch
compositions.

B. Drift Gill Hets

A closer look at the vessels that participate in the drift
gill net fishery for swordfish and shark shows that these vessels
can be guite diversified in their overall operations as
indicated by the number of different gears and species recorded
on their Califernia landing receipts.

For each vessel that was operated under a special drift gill
net permit in any cone or more of the years 1981 through 1985, all
of that wvessel's landing receipts for each permit-year were
compiled to obtain a wview of the wvessel's annual fishing
activities. Based on the different gears and species recorded on
ite landing receipts , a wvessel's principal gear ( the gear
accounting for the plurality of the vessel's annual ex-vessel
revenue} and principal specles/species group (the specles/species
group accounting for the plurality of the wvessel's ex-vessel
revenue) was determined. Each wvessel was then categorized
according te its prinecipal gear and principal species for esach of
the years it was operated under a drift gill net permit
(a particular vessel could be in a different category in
different years). The resulting creoss tabulation is shown in
Table 7.

For the majority of vessels comprising Table 7, the
principal species was swordfish, and the principal gear was an
entangling net, which most 1likely reflects +the economic
importance of the swordfish/shark drift gill net fishery for
these vessels. Many of these vessels were also active in other
fisheries. For example, for five percent, tuna was the principal
species, and hook and line the principal gear. This demonstrates
the importance of the trell albacore fishery to these vessels,
which tends to peak off southern California in July-August, Just
before the availability of swordfish heightens off the coast.
over 10 percent of the wvessels had rockfish as their principal
species, and for most of these some type of entangling net was
their principal gear. A number of the drift gill netters also
fish swordfish with harpoons. Several miscellaneous  gears,
including traps, pots, dip nets, and encircling nets, were the



principal gears for over eight percent of the drift gill net
permittees.

The wvariety of gears used and species landed for wvessels
having permits to engage in the drift gill net fishery attests to
the wversatility of their fishing operations. Table 8 discloses
that during the 1981-85 perled, over 85 percent of the permitted
vessels used two or more gears in @ their annual fishing
operations, and 96 percent landed two or more different species.
Although widely dispersed on the basis of number of gears and
number of specles combinations, the greatest concentration of
vessels (7.4%) landed eight different species and fished three
different gears: more than 2% percent of the vessels used three
gears, and at least 21 percent landed eight different species.

In the next section, the inclidence of various species of
marine mammals and seabirds being accidentally taken in
entangling nets is investigated.

IV. MARINE MAMMALS AND ENTANGLING NETS

One of the greateat concerns over the use of entangling nets
iz their impact on, and interaction with populations of marine
mammals and seabirds. There has been much public outery about the
accidental catch of marine mammals and seabirds in entangling net
fisheries. ©On the other hand marine mammals often create a
nuisance for fishermen: entangling net fishermen attribute
substantial lost revenues to depredation by marine mammals.

To acquire some understanding about the extent of entangling
net-induced marine mammal and seabird mertality off Califernia,
catch composition data from the state's aforementioned entangling
net observer programse were analyzed. The procedure involved
calculating the rates at which marine mammals and seabirds were
being incidentally killed in the major entangling net fisheries
off California to discern overall trends, and species specific
vulnerability.,

Entangling net kill rates for all species of marine mammals
and seabirds, based on observer data, are shown in Figure 3.
Both total seabird and total marine mammal kill rates increased
steadily over the period. However, neither of the averall rates
is wery evenly distributed across the major entangling net
fisheries, as shown in Table 9.

From Table 9, the incidental kill of seabirds is highast in
the central California =set net fisheries, and is most severe for
common murres (panel B). Observed geabird kill rates in the
southern California nearshore set net fishery are relatively low
{panel A), and non-existent in the drift gill net fishery for the
vears covered (panel C].

10



The observed kill rates for marine mammals is highest in the
central California set net fisheries, where harbor seals and
harbor porpoise seem to be most vulnerable to the entangling nets
used in these fisheries (panel B). Sea lions alsoc appear to be
relatively susceptible to captura by entangling nets,
particularly by drift gill nets (panel C). Marine mammal kill
rates are lowest in the southern California nearshore set net
fisheries (panel A).

Special studies by Diamond and Hanan (1986), and Hanan, gt
al (1986, 1987) investigated the incidental kill of harbor
porpoize in the halibut/flounder/shark set net fishery off
central cCalifernia over the periecd April 1983, through March
1886. The investigators analyzed data from fishing log books,
landings receipts, and the cbserver programs to estimate the
total number of harbor porpoise killed in the April through March
1983-84, 1984-85, and 1985-86 fishing years. Based on their
analyses, harbor porpoise mertality in the fishery was estimated
to be 303, 226, and 227 animals in the respective years.

Sea otters are also accidentally taken in the central
califernia halibut/flounder/shark set net fishery. Wendel, Hardy
and Ames (1986) estimated annual accidental kill of sea otters in
the fishery by expanding the average rate at which drowned sea
otters were observed in set nets over the period June 1982
through June 1984. The mean take, from three estimates of
accidental annual take presented 1n their report, was
approximately 80 animals per year during the study period. Based
on the relationship between the number of landings from the
fishery, and the estimated accidental take of sea otters, the
accidental take of sea otters was back calculated from 1983 to
1973: estimates for this period ranged from 48 to 166 animals
annually, with an average of 103 taken per year.

V. DISCUSSION

This paper compiles and presents data from various sources
that describke the major entangling net fisheries occurring off
the coast of Califernia. Attention is en the interaction of these
fisheries with recreational and other commercial fisheries and
their impact on other coastal marine rescurces.

Numerous commercial species are reported in the entangling
net landings, but relatively few of these are important in terms
of overall volume. Meoreover, when landings compositions from the
different entangling net fisheries are examined, distinct
patterns emerge. This suggests that the different types of
entangling nets can be quite selective with regard te the species
landed. Except for halibut and swordfish, there appears to be
very little direct competition between entangling net, and other
commercial fisheries for +the species in the major market
categories. Halibut is alse a popular recreaticnal species, as

11



are white =sea bass, rockfish and white crecaker other species
comprising entangling net landings. Marlin, chinook and ococho
salmoen, striped bass, and Kkelp bass are other important
recreational species that have been observed in entangling net
catcheas.

Another area of concern over the use of entangling nets, has
te do with the accidental take of marine mammals and sea birds.
As the entangling net fisheries have grown, the incidental catch
of these animals has become more highly publicized. This problem
has been most severe in the set net fisheries off the central
coast, but is present in all entangling net fisheries. Because a
general solution (short of a complete ban on all entangling nets)
to the problem has not been found, a number of regulations have
bean implemented on a fishery by fishery basiz to deal with
specific instances. In the past, efforts to alleviate accidental
take problems have not been characterized by a willingness on the
part of different interest groups te work together to find
amicable outcomes. However, recently (as shown by SB40, Marks)
the interest groups did work together +to find acceptable
compromises for the murre - harbor perpoise problem. Finding
solutions to the marine mammal - seabird mortality problem is an
ongoing process. Several pieces of state legislation are pending,
and the federal Marine Mammal Protection Act is coming up for
reauthorization.

The potential impact of more stringent regulations on the
use of entangling nets iz liakle to be mitigated by the ability
of affected vessels to engage in alternative fisheries. This is
exemplified by those vessels operated under special permits for
the drift gill net fishery. These vessels typically land twa or
more species during the course of the year, and use at least two
different gears in their fishing operations. This flexibility not
only eases the burden of a greater regulatory leoad, but enables
vessels that participate in entangling net fisheries tc more
readlly respond to changing biological, environmental, and
econcmic conditions.
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Table 1. Percentage of different species reported in teotal
entangling net landings (all nets) 1581 - B6G.

SPECIES 1981 %1982 51983 £19B4 %1985 1386
American Shad <1 o o =1 <1 <1
Anchovy, Deepwater 0 0 0 o =1 0
Anchovy, Horthern <1 <1 <1 <1 =1 <1
Bass, Barred Sand <1 0 0 0 o o
Bass, Giant Sea <1 <1 <1 <1 <1 <1
Bass, White Sea 7 1 1 1 1 1
Bat Ray <1 <1 <1 o o Q
Blackfish 0 i’ 0 0 0 <1
Blacksmith o 0 0 0 <1 0
Bluebanded Goby 0 i 0 0 «1 0
Bonefish i) o <1 (1] 1] 1]
CA Barracuda 1 1 0 (1] 1] (1]
CA Corbina 0 o o o 0 =1
CA Grunion 0 0 0 0 <1 0
CA Lizardfish 0 0 0 0 0 =1
CA Sheaphead <1 =1 <1 <] <] <1
Cabezon <1 <1 <1 =1 =1 <1
Clam, Unsp. 0 0 0 <1 =l 0
Common Mola ] o 0 <1 =l ]
Coral, Purple i} 0 i} <1l 0 0
Crab, Box i} <1 i} 0 <1 <l
Crab, Dungeness <1 <1 <1 <1 =1 <]
Crab, King <1 <1 <1 o (1] <1
Crab, Rock L § <1 <1 1 <1 <l
Crab, Sand L] ] L] 0 =1 (i)
Crab, Shore 1] Q a <1 0 0
Crab, Spider <1 <1 <1 <1 <1 <l
Crustacean, Unsp. 0 o o <l 0 <1
Dolphinfish <1 <1 <1 <1 €1 0
Echinoderm, Unsp. <1 1] 0 0 1] (1]
Eel 0 1] <1 <1 0 0
Eel, CA Moray 0 1] 0 <] <] i
Eel, Wolf <1 1] <1 0 <1 <1
Fish, Unsp. 1 1 <1 <1 <1 <1
Flounder, ArTooth <1 1] o ] 0 0
Flounder, Starry =1 =1 <1 <1 ], <1
Flounder, Unsp. 1 1 <1l <1l <] <1
Flyingfish 1 1 <1 <1 <1 <1
Garibaldi 0 (1] (1] 0 <] 0
Groupar <1 0 <1 <1 <1 0
Grouper, Broomtail 0 (1] Q Q <1 1]
Guitarfish <l <1 <l <1 <1 <1
Hal fmoon <1 <l <l <l <1 <1
Halibut, CA 8 7 5 5 5 5
Halibut, Unsp. (1] <1 o <l <] o
Kelp Greenling 0 <1 <1 <1 <1 <1
Lingcod <1 1 2 1 i 1
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Table 1. cont.

SPECIES %lag] $1982 %1983 %1984 ¥1985 %1986
Lobster, CA Spiny <1 <l <1 <1 <1 <l
Mackerel, Bullet 0 0 (i} 0 <1 <1
Mackerel, Jack 1 =1 L <1 <1 <1
Mackerel, Unsp. =1 <1l <1 <1 1 1
Mackerel. Pac. 1 1 =1 2 1 <1
Market Sqguid <1 <1 <l <1 3 <1
Muszsel 0 <1 <1 <1 <1 0
Ocean Whitefish <1 <1 <l <1 <1 <1
octopus =1 <1 <1l <1 <1 <1
Opaleye <1 <1 <1l <1 <1 =1
Opha <1 1 1 3 2 1
Pac. Bonito 2 <1 1 <1 4 1
Pac. Butterfish <l <1 <1 <l <1 <1
Pac. Cod’ 0 <1 0 0 0 0
Fac. Hake <1 <1 <l <l <]l <1
Pac. Ocean Perch 0 <1 <1 =1l <1 0
Pac. Sardine <1 o (1] <1 <1 <1
Pac. Tomcod 0 <l 0 0 0 0
Prawn, Ridgeback <l <1 0 <1 <1 <1
Frawn; Spot <1 <1 i} <1 <1 <1
Queenfish <1 <1 0 0 o 0
Ratfish 0 <1 <1 0 <1 0
Rkfish, Bank 0 o 0 0 <1 1
Rkfish, Black <1 <1 (1] =1 <1 <1
Rkfish, Blkgill 0 0 <1 <1 <1 1
Rkfish, Blue <1 <1 <1 <1 <1 <1
Rkfish, Boc./Chili 0 <1 2 12 13 23
Ekfish, Bocaccio 4 7 4 <1 <1 0
REkfish, Bolina 0 <1 <1 <1 <1 <1
REkfish, Brown =1 =1 <1 <1 <1 <1
Rkfish, chili. <1 <1 0 o <1 <1
Ekfish, China 0 <1 <1 0 <1 £1
Ekfish, Copper 0 0 0 0 o <1
Rkfish, Cowcod 1 <1 1 1 <l <1
Ekfish, D.W. Reds ] 0 0 0 0 <1
Rkfish, Gopher <1 <1 <l <1 <l 0
Rkfish, Gopher 1] 0 0 <1 <1 <1
Rkfish, Greenspot. (1] <1 0 i} o 0
Rkfish, Olive <1 0 0 0 0 ]
Rkfish, Reds o <1 1 2 2 3
Rkfish, Rosefish 0 Q <1 <1 <1 1
Rkfish, Rosey o (1] 1] Q <1 <1
Rkfish, Small Reds © o 0 <1 <1 <1
Rkfish, Splitnose o o o 1] <] o
Rkfish, Starry 0 0 0 0 (1] <1
Rkfish, Unsp. 20 21 29 13 15 16
Rkfish, Vermilion =l 0 <1 0 0 0
Rkfish, Whitebelly <1 =1 <1 <1 <l <1
Ekfish, Widow 0 <1 <1 <] 3 4
Ekfish, ¥Yelloweye 1 <1 <1 0 0 0
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Table 1. cont.

SPECIES ¥198), %1982 %1983 31984 %1985 $1986
Rkfish, Yellowtail <1 1 1 1 <1 <1
Bablefish <1 <1 <1 =1 <1 1
Salmon <1 i 0 i} 0 0
Sanddab <1 <l <l <1 <1 <1
Sanddab, Pac. 1] <l 0 0 0 0
Sargo <l <l <1l 0 1] 0
Scallop, Unsp. 1] 0 0 0 <1 0
Scorpionfish <1 <l <1 <l <1 <l
Shark, Bigeye Thr. 1] <l 1 1 1 <1
Shark, Black Tip 0 0 0 <1 (1] 0
Shark, Blue <1 <1 <1 <1 <1 <1
Shark, Benito 2 4 3 2 1 2
Shark, Br Smhound <1 =1 <1 <1 <1 <1
Shark, Com. Thr. 18 21 14 11 7 3
Shark, Cow <1 <1 =1 <1 <1 <1
Shark, Dusky <1 i} <1 0 0 0
Shark, Gray Smhnd 0 <1 <1 =1 <1 <1
Shark, Horn =1 =1 =1 =1 <1 0
Shark,; Leapord <1l <1 1 <1 =1 =1
Shark; Pac. Angel 2 2 2 4 6 7
Shark, Plg. Thr. 0 1] <1 <1 <1 <1
Shark, Salmon 0 <l <1 0 <1 <1
Shark, Sevengill <1 <l <1 <1 <1 <1
Shark, Sixgill ] 0 (1] <1 <1 (1]
Shark, Sm. Hmhead <l <l <1 <1 <1 <1
Shark, Soupfin 2 2 1 2 1 1
Shark, Swell 0 0 0 <l 0 0
Shark, Unsp. 5 2 1 <l =1 <1
Shark, White <1 <1 <1 <1 <1 <1
Shrimp, Ghost 0 0 0 0 <l 0
Shrimp, Pac. O. <1 0 0 0 <1 0
Shrimp, Red Rock o 0 1] 0 <1 0
Shrimp, Unsp. <1 0 1] <1 <1 <1
Silversides <1 <1 <1 <1 <1 <1
Skate, Big 0 (H i} <1 0 0
Skate, Thornback 0 0 i} <1 0 0
Skate, Unsp. <1 <1 <1 <1 <1 <1
Smelt, Jack <1 <1 <1 0 <1 <1
Smelt, Hight 0 <1 0 0 =1 0
Smelt, Surf <1 <1 0 <1 <1 0
Smelt, True =1 <1 <1 <1 =1 1
Smelt, Whitebait 0 <l <1 1] <1 <1
Snail, Moon 0 <1 (i} 0 0 0
Snail, Sea =1 <1 <1 <1 <1 <1
Sole; Butter 0 <1 <1 <1 <l <1
Socle, Dover 0 L | 1] ] <1 <1
Sole, English =1 <l <1 <1 <1 <1
Sole, Fantail 0 <1 <1 <1 0 =1
Sole, Patrale <1 <1l <1 <1 1 =1
Sole, Rex <1 <l <1 0 <1 <1
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Table 1. cont.

SPFECIES F19E1 %198z %1983 £19084 $1985 %1926
Sole, Rock <1 <1 <1 <1 <1 £1
Sole, Sand ] <1 <1 <l <1 <1
Sole, Unsp. <1 <l <1 <l =1 <1
Spiny Degfish <1 <1 <1 <1 <1 <1
Spotted Cabrilla <1 1] 0 1] 1] o
Staghorn Sculpin <1 (1] 0 1] 1] 1]
Stingray . 0 1] <1 0 0 o
Striped Mullet <1 <1 <1 <1 <l <1
Sturgeon 0 o o 0 <l o
Surfperch, Barred 0 <1 0 0 0 <l
Surfperch, Black <1 o a <1 0 0
Surfperch, Pile 0 <1 0 0 0 0
Surfperch, Redtail ] o 0 0 <l Q
Surfperch, Shiner <l 0 0 0 <l 0
Surfperch, Unsp. ol 1 <l =1 <1 <1
Surfperch, Walleve (i} 0 0 0 0 <1
Surfperch, White <1 (4] a <] <1 <1
Swordfish 7 1z 16 29 20 15
Thornvhead o <1l <] <] <1 <1l
Triggerfish 0 0 <1 <1 <1 0
Tuna, Albacore =1 <1 1 2 3 2
Tuna, Bigeye =1 <1 <1 <1 <1 <1
Tuna, Blk. Skjack 0 (1] 0 1] <1 0
Tuna, Bluefin <1 <1 <1 <1 <1 <1
Tuna, Skipjack <1 <1 <1 <1 o] 0
Tuna, Unsp. <1 <1 <1 =1 =l <1
Tuna, Yellowfin <1 <1 <1 <1 <1 <1
Turbot <l <1 <1 <1 <l <1.;
Wahoo 0 <1 <1 (1] <1 (1]
Whelk 0 <l ] (1] <1 (1]
White Croaker 8 &8 3 1 5 5
Yellowtail 2 <1 <1 1 1 <1
Zebraperch 0 0 0 0 0 <1l
Source: Natiocnal Marine Fisheries Service, Southwest Region
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|
Table 2. Percent of total landings and total revermes by major species
groups comprising entangling net landings 1981 - 86.

A

%1981 %1982 %1983 %1984 21985 19846

Total Total Total Total Total Total
Species land/Rev Land/Rev land/Fev Land/Rev Land/Rev Lard/Rev
Bass, White Sea T/11 171 1/1 1/1 1/1 1/1
Halibut, CA 8/17 7/13 5/8 5/8 5/11 5/11
Opah =li<] 1/<1 1/<1 3/1 271 1/<1
Fac. Bonito 2/1 <1/<1 1/<1 =1/=1 4/<1 1/<1
Fkfish, Bocaccio/
Chilipepper/Reds 4,2 8/3 7/3 14/5 15/8 26/11
Rockfish Unsp. 20,12 21/10 29/11 13/5 1547 16/7
shark, Bonito 2/2 4/3 3/2 2/1 1/1 2/2
Shark, Com. Thr. 18/17 21719 14,12 11,9 /9 3/4
Shark, Fac. Angel 2/1 2/1 2/1 4/2 673 7/4
Shark, Soupfin 271 2/1 1/1 2/1 171 1/1
Shark, Unsp. 5/5 2,1 11 =1/<1 <]/<1 <1/<1

ish 7/23 12/40 20/53 29/61 20/50 15/47

vhite Croaker 8/3 8,3 /1 1/<1 5/2 5/3
Total 5130 5674 5042 5518 9063 g283
Landings (tons)
Total 7911 9841 59313 12428 15629 13883

Feverues (51,000)

Source: National Marine Fisheries Service, Southwest Region
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Takle 3, Percentege of total enterglement met landirgs of major species by specific met ta-'|:-|-‘I THE - B,

1981 1982 153 1984 1985 1984

Ket Type et Typo Net Type Het Type Met Type Eet Type
Species &0 &1 &5 dé G0 &1 &5 &6 B0 A1 &5 B4 &0 &1 &5 &4 60 61 &5 &b a0 &1 65 &4
Bass, White Sea 5 0 1% B2 05 2 % g 1 1 @ | ™ 8 oo |9 o6 1 2 [ 40 3
Halibut, CA 2 2 1 ™ 0 2 0 B Q20 0 B0 | & T 03 |¥OF D & W O3 D0
Opah 0 0 37 63 0 0 3@ &2 o 0 1% Bs 55 0 T 38 & 0o ¥ 4 86 0 12
Rifish, Bocaccia/f o0 0 2 %8 10 2 % o 2 0 % 53 00 0 &7 | ™ 0 0 & ¥ 0 0
Chi li pepper fReds
Rockfish Ursp. 6 o 1 &% G 1 0 &% o0 1 0 & I o0 0 &0 92 0 O A |9 0 0 &
$hark, Benita oo R &% 6 0 38 &2 6 0 & THA | & B8 % ¥ | & 0 12 £ [A&F 0 %7 2
$hark, Com, Thr, o o 5 & 6 0 3% £5 G 0 94 B4 | B2 8 10 3 | &0 6 11 & (82 0 9w 2
$hork, Pes. Angel @2 17 B 25 0 75 Q18 0 B2 [ & F 2 @ | W O b 2 [¥ 0 0 1
hark, Soupfin D& ¥ 84 n ¥ 3 BA 15 2 B | TR o2 1 % [& 2 1 T (W 3 0 0
Shark, Unsp. & 2 3% 57 0B & & o 7 & B9 12 1 & 34 65 T & 22 9305 1 2
Swordf ish o o 5% & o0 0BT o o 18 &2 5 0 1 3 Gk o & ¥ | 0 5 3
Wit Croaker oo 5 % 0 0 Qoo o0 1 % |8 0 033 (93 0 D T (W 0 0
Percent total =1 § 21 ¥5 | <1 § 13 B3 a ¥ Foed o R OT & 41 [ 88 B0 3 % (% 0 2
Landirgs
all species

1. Mat type &0 = unspecified
&1 = trammel net
&5 = driftc gill met
&5 = set gill nat

Source: MNational Marime Fisheries Service, Southwest Region



Table 4. Percentage of Arrual entargling net Lendirgs of all commerciel landings in California by market category, 1981-1985.
Califernia Cosmercial Landirgs (tors)
Harket 1981 19E2 1983 TREL 1585
Category  Total Total Tatal Tatal Tetal
Comercial Percent Comercial Percent Commercial Percent Commercial  Percent Comercial  Percent
Landirgs Entargl ing Lardings Ertangl ing Landings Entangl ing Landings Entanglirg lardings Erkangling
Salmaon o a L0 i 1205 [} 1405 [u] Fiad i
fover 10176 a 110&0 ] ) Q 10778 ¥} 13248 o
gale
Percrale 835 €] arz o 531 [x] 551 =1 Gl =1
Sale
English 158L =1 1810 1] 1295 1] 1049 o 117 <]
Sole
Dther 10848 <] Pk ] BZ21 ] T ] 1141 |
Sole
Ca & Pac, &27 &F &0T &r G4 &4 554 53 628 %
Hal ikt
Dther 872 & 853 5 Lo 31 &G 2 A% 5
Flat#ish
Pac, Ocean 19 ] ' | 0 58 o 16 ] & ]
Parch
Tellewrail * L4 L4 * e o L L 160 23
RE
Hil:hﬂl' ] - " L] - & - - ] o
RK
Led T 21968 & 29114 & 22002 9 16283 a 120838 2%
Bk
Ling & Pac. 1417 1 1560 & s 8 1050 3 Tid (]

Cod



Table &. cont.

California Commercial Lardings ftors)

Market 1781 1282 1983 5 1985
Categary Taotal Tatal Total Total Total
Comercial Percent  Commercial Percent  Commercial Percent Cormerciol Percent  Comwercial  Percent
Lardi rgs Entangling Lardings Entargling Landings Entangling Lardings Entanglirg Landings Entangling
Thearrey—= " * " L = " 25335 [ 3243 <1
hasds
Sablefish 7551 ul 10507 m T84 <1 5518 L] SE55 L |
Pacifig T34 ] 126 o 1081 i 57k a 1z =]
whiting
M, Archowy S75T i) GELEZ Li] LB 1] 3005 1] ez 1]
Mackerels 585G <1 61378 < 56548 ] SEAAT <1 LP215 1
Pac. B2g2 1 3031 ] &0TT 1 B0%0 La | 3045 10
Bonito
Aloacore 1077S ] 16384 <1 15504 <1 rd i g «f 101584 2
Tuna
Yellowfin B3551 L] TBS41 i 2R ] 39506 21 16542 2
Tuna
Skipjack  B45E6 ] PR 0 PES 14 - 45130 <1 72 ]
Tura
Othas 2520 =1 L5170 =] wrr & L59T 3] 581 <«
Tuna
Sharks FALT % 2139 TS T TR0S &3 19351 ki
BILLFish LiT Bag B2 1338 - 2238 T2 Pt &9
ather 15355 18 3e 15810 1853 kg 26 b
Roundf ish
Pirk 2045 ¥ 2275 L1 5T a a2 1 1651 0

Shrimp



Table 4. cont.

California Comercial Londings {tors)

Harkat 1581 15E2 1985 1984 1985
Categary  Tatal Tagal Total Total Tatal
Comercial Pefosnt Commercial Pefcent Commercial Percent Commercial Percent Commercial  Percent
Landings Entangling Lendings Enmtanglirg Landings Entanghing Lordings Entangling Landings Entarglirg
Orher 327 ] ik 1] EA L o 1044 <1 1365 <1
Shrimp
Durgeness  S108 a AT i} 2587 i} 2670 ] 5os 3
Crab
Other &30 <1 GLE €] T2e 3 L] i a1 5
Crab
othar 513 a &15 a 300 [v] e 1] 34 =1
CruUsTacHans
Clara g o bt a 175 1] 22 Q 38 o
Oryaters # * 555 0 21 i} i} i} o 0
sguid 25TES o 17T o 2010 | Lk a 11326 2
Abal one GLE ] &2 i} £20 Q 414 i 412 o
riker 2af ] 134 a 1el a 9 0 57 a
Mul lusks
Scallops &8 [} 3 ul Q 1} 1} [i] i} a
Echincderms 12654 a e ] Eirt a fr 1 i a
Hisc. ] &5 306 12 ] 2 T 26 1T )



Table &, cont.

Colifornia Commercial Landings (tors)
Harket 1281 1582 1985 ol 198%
Category  Total Tatal Tatal Total Tatal
Commercial Percent Comercial Percent Commercial Percent Comerciol Percent Commercial  Percent
Landings Entangl ing Lardings Entangling Landings Entangling Landings Entargling Landings Entangling

Fich Hos o o a o o ¥ 1 1] 1 L]
Al gan o 1 * " " * 1 a i 0
i Kelp

Sources:

Euppery, Thomson and [scomerti, 15%84; Fuppert and Thomson, 1985, 1984; Korson and Thomson, 1987,
Matforal Marime Fizheries Service, Southsest Region.

Hotes * = npat reported.
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Table 5. cont.

Parcent Estimated Catch/Landirgs of Toral Landings

Market = 1az 1983 1984 1505 1486
Category R F OTOTAL R E QTOTAL R E OTOTAL B E QTOTAL R E DTOTAL R E O TOTAL
T T I T |
Qthar 185 TT 26888 |185 77 35514 |15 B TR 25TIS |16 T FT ZEOTS |25 B 56 17564 |25 23 52 14298
Rockfish | | | | |
I I I | |
Lirg & &3 a 37 T |EF 3 M0 PRA4 |35 5 6D 15E1 |32 69 MaBs |S& 4 38 VIV [&41 8 31 1480
Fac. Cod I I I I |
I | I I |
Tharmy- & 100 % 1 [* toa* 4 [* w00 = 1 [+ 0 = 2335 |« W OIT | a9 OSHT
honds I I I I |
I I I | [
Sabl g~ a 0 W0/ |* 0 10010509 |a & 9% TS [a O 1005318 |a B OSEI1T [a 2 98 &TED
fish I I I | |
| I I | I
Pacific o 0 100 TR a0 100 12 [a 0 1001081 |& 0 9 25TS |a B9 338 (1 oa w8 332
whiting I I I I |
I I I | I
Mortherm * O 100 57597 |* O 100 &6462 |a O 99 4879 |* 0 100 5205 |a W OTE |* 0 100 1492
Bnchowy
| l | | I
Mackerals 2 0 98 S9ST1 |3 0 &7 &2425 [2 0 98 57918 |2 & 97 59400 |3 85 SO00E[2 & ST $91LY
| I | | I
Facific e 8 0 [Ba T IWT [38e 71 5671 |31 a &8 4541 |9 IERS [T 6 24 1100
Boni o | I | [ I
I I I I |
Albscore * & 99 10773 |* a 99 18384 [b o 99 15504 |b & & 21623 |b 97 1019E]b & 95 a2

Tuna

|
|

|
I



Table 5, esnt

Parcent Estimated Catch/Leandirgs of Total Landings

Market 1 1582 19835 198 Toas 1504
Categary R E OTOTAL & E OGUTOTAL R E OTOTAL R E OTOTAL R E OTSTAL R E O TOTAL
L T T T T
Cther * o P9 OM20 |* a 99 4810 |25 3 T2 139 |19 BO SBTE |15 0 B4 6550 |B a 91 5907
Tuna I I I I I
| I I I I
Sharks & T2 T |a BS W P3P 1043 27 IBAZ |a &3 37 W0E |12 &8 20 22 |a 45 54 34
I I I I I
Billfish % 6036 547 |* B2 18 846 |* 7525 1339 |* V2 2B 2238 |+ &7 33 2598 |* 63 37 193
| I I I |
[ I I I |
Other B4 25 11 4217 |64 14 22 SO0 |T1 18 21 4T3 |50 9 32 LS5 [S6 1B 26 4554 |73 13 14 5543
Rourdfish | | | | [
I I I I I
Clams g o003 [ 0 W02 ¢+ 0 WIS |* 0 0 22 e 109 3E v 0 100 17
I I I I I
Oyeters * 0 * 0 [* o w0555 |* 0 W3 X |* 00 0 |* BB |* 000
I I | I I
Squid * 0 100 25763 |* 0 W00 1THTT |* a 100 2009 |* 0 100 &22  |* PE MITE[* & 99 23454
I I I I |
Mbalone * 0 10054 |* 0 100 420 |* 0 100420 | O 100 414 |* 100 412 |* 0 100 308
I | I I I
Othar 0 100 2T |* 0 W03 ¢ o0 100120 ¢+ 0 W0 |* 103 57 % 0 10019
Mol Luska | | | | |
| | | I I
Scallops = O 10048 |* 0 1003 |* 0 0 0 [* 0@ o i* a 0 |*od0o0
| I I i I
Echime-  * 0 100 12456 [* 0 10971 |* 0 1008396 [* O 100 7525 [* O 100 9% |* 0 100 1709
derms | I I | |



Table 5. cont.

Percent Estimated Catch/Landings of Tokal Landings

Harket 1981 4Rz o 108L 1 1684
Category ® E OTOTAL & E O TOTAL R E GTOTAL R F OTOTAL R FE OTOTAL R E O TOTAL
L I I I 1
Fish =G0 a [* 6 0 0 [* 0 o 0 [* o 1001 [* 0 %0 1 |* 0 0 0
hoe I I I I |
I I I I |
gae d * 0 * 0 I* 0 * @ [* 0 * @ [* @ 101 [* ¢ = o |*@oo6a
kelp I I I I |
[ I I I |
Total £ 01 %5 BeTRsAll 1 95 LPEGOB[4 2w BITEET[V 2 97 2503936 5 B VESVSE|& 5 BB ZIIWS
'] 1 1 I 1
Soreas:
1. U.5. Department of Comerce; 1984, 1985, 1988, 1987.
2. Wational Marine Fisheries Service, Southwest Region.
1. Huppert, Thomson and lacometti, 1984; Buppert and Thomson, 1085, 1084 Korgon and Thomson, 19877

California Department of Fish and Game.

HoDEE: * & none reported,
a = leds that 1%,
b = reported as ather tuna.



Table &, Selecred finfich spacies in catch compositions from entanglement ret cbserver programs, 1981 - 1985

1em0-82 1583 1084 1985 1984

orife! s.ca® con.co®  Drife) s.ca® con.cad  prift! 5.cof Cenca®  prift! £.0a® Cenca®  Drift! B.Ca® Cen.Ca®

Gill  Ber Sar GILL St £ 1 GILL  5at Sat Gill  Set Sat Gill Set ek
Specied War Het Mat (13 Het Mat Het Het Rat Het Hat et Wit Hat 114
Hass,
kil p g WA (3} yes  yes WA e yeE KA e yes M MA HA i
Bass,
striped () K& 1Y na ] [T ra Fa kA, () Fa RS HA HA R
Croaicer,
spotfin na [T [T na YRR [T 5] e (1] o YES na HA Ha na
Creaker,
welladfin M 1] g i s BB =] PR ha =] R Fidi HA HA (=]
Gresnling,
Fock =] Wi L -] ra LT [ -] ] e =] ] WEE HA HA YiE
Greenl ing,
white spot o [ [ na i 1Y e (1] kA, o A Wi HA HA g
Bagfish,
Pacifie i KA, WA, 5] yes WA ] ] KA 5] Y5 YOS HA KA YOS5
Leigh
Liard na WA KA ra no KA (1] i KA no Ra WEE kA L] ¥Ed
Marlm RS MA WA i Py KA YOS o HA. bl i na KL WA nd
Midshig=
man,
plainfin  na MA MA ne RS M na yES HiL. ro o= VEE KL i yig



‘AL "PRAL CP1IA Ha3N05,

“apal TSEaL Teal fTE 3R saL1qed _"U...__.I.Eum.

sl T T3 puoseg :93Jnos,

- Eonlel]

wad N WH S, =1} oul N =T ol W il ou W L o | i)

y | pabuna ]

[+ 1} WA WH ou o [ 1] N g ol Ll B34, [+ 1} WH iy i [Flea T

! razefemyg

B W W sad o =T W ou ou N o i WM WM o cyoa

‘uoues

g3, wH W il 7] =11 wH ou ) N -17] =1} N WH o HoouLya

‘U eg

sad Wi WP T &k sad. WH sk T WH sk =T} N WH 1] EENFE ]

samg ..‘.lm

trl W W o a2k o Wy =hh o TN sak o ] Wp U up payyeds

=T

-0 LERIW

1oy 124 18 100 Wy 33y 13N BET SET T EET 190 159 15K 13 LTI
kg 1#5 4110 a5 =g 1m 1% FLC I R L 15 =g 1@ %5 wE yjia
H_ﬂ._..__.lu m-..u b _.E._.::__ m_ﬂ_..__._u_u _n_uu..u ..u":..n .nuu._._lu m-_u.m .._._:h_u .n_nu.,_b.u mu.u-u —:TE H.uuﬁ-_n_ m.-.u.h _.E._L____

-1 4=18 sl EBEL - sl

TELRD TR e ]

3



Table 7. Crosstabulation of principle gear by principle spacies for vessels holding
special Eal.f.funﬁaﬂriftgﬂ.lmtpemita. each cell shows the percentage
of permitted vessels, 1981-85 inclusive, having the corresponding principle
gear and principle species,

Principle Gear

Hook & Trawl Entangl-
Swordfish 4.3 o4 3 4.6 .1 48.0 57.6
Rockfish 4 «1 «3 8.9 10.7
CA Halibut .3 1.8 2.1
Principle
Species W. Seabass 1.8 1.8
Crustaceans 2.6 2.6
Tuna 1 5.0 .5 5.1 6.1
Sharks 3 7.1 7.3
:ﬂﬂr !? 1!2 '1*-? 1l# 3-3 1117
Column Total 5.7 6.8 8.2 4.6 1.8 72.8 100.0

Source: National Marine Fisheries Service, Southwest Fisheries Center
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Table 9. Marine mammal and sea bird kill rates observed in California
entangling net fisheries, 1983-86.

Annual Observed Kill Ratesl
Speclies 1983 1984 1985 1586

A. Southern California Nearshore Set Net Fisheries2

Birds
Cormorant L0003 019 001 HA
Grebe 000 004 SO0 HE
Guillemot 000 L0000 LO0a ¢ .Y
Unspecified -000 L0032 -003 HA
Total L0032 L0225 L0013 HA
Mammals
Dolphin, common .010 004 L001 HA
Dolphin, Pac.
white-sided L0000 000 001 HA
Sea lion, CA 029 L027 049 HA
Seal, harbor 003 012 L0159 HA
Toatal 042 042 070 U F:Y
Observed Sets i 1 R23 Baz HA
B. Central California Set Het Fisheries?
Birds
Cormorants HA 043 048 168
Murre, COMMON HA 1.293 2.298 1.860
Fulmars HA i) 000 LOL1A
Grebes HA 005 005 L0086
Guillemots HA 027 005 121
Loons HNA 003 L0010 L0012
Murrelets HA ] L 000 L0032
Socoters HA 024 L0007 L0032
Ehearwaters HA 000 L1BT Q00
Tokal HA 1.395 2.539 2.185
Mammals
Dolphin, Pac.
white-zided HA 000 L0032 L0000
Porpoise, harbor HA 040 LO&eT 027
Sea lion, CA HA 022 L007 .004
Sea lion, stellar HA il L 000 L0002
Seal, elephant HA 005 L0010 010
Seal, harbor HA 062 LOB6 .11%9
Total HAa L1329 «172 160
Observed Sets HA 372 419 514




Table 9. cont.

C. Drift Gill NHet Pishery?
19833 1984 1985

198G
Birds » OO0 000 it HA
Mammals
Dolphin, common 08 L0040 L LDE Ha
Dolphin, northerm 000 .0oo 015 HA
right whale
Bea lion, CA L023 .085 L0l5 HA
Seal, elephant L OO 028 L O30 MA
Eeal, harbor L0000 000 L5 HA
Whale, minke LOEF 000 LOLS HA
Whale, beaked L 000 000 B30 MR
Total .114 L1173 197 Hh
Observed Sets 44 71 (211 KA
D. All Entangling MNet Fisheries
1983 19684 1985 1986
Birds
All L 003 551 LHA26 2.185
Mammals
All L0047 » 0B1 108 160
Observed Sets 64 G665 1,387 Ll4
Notes:

lKill rate = cbserved animals dead/number of observed sets.
Zgpurce: Collins et al; 1984, 1985, 1586.
JSource: Wild; 1985, 1986, 1987.

45ource: Diamend et al: 1987.

HA = not awvailable
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TONS (Thousands)

Fiqure 1.

Entangling net catch by net type 1981-86,
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Fiqure 2, Entangling net landings by species/species group, 1981-86.
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Figure 3. Entangling net seabird and marine mammal kill rates 1983-86.
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